freshwater species, including Atlantic salmon (Salmo salar) (Cahu et al., 2003 ; Kanazawa, accumulation in intestinal enterocytes in fish larvae (Fontagné et al., 1998 First, phospholipid biosynthesis starts with the successive acylation of glycerol-3-300 phospate (G3P) and 1-lysophosphatidic acid (LPA) to produce phosphatidic acid (PtdOH).
301
These two steps are catalysed by acyltransferases including glycerol-3-phosphate 302 acyltranferase (Gpat), followed by esterification of fatty acids in position sn-2 by 1-acyl-sn- One of the two larger gene-expression clusters was characterised by genes with 364 constitutively lower expression levels in the intestine compared to the liver (Fig. 4) These genes exhibited similar expression patterns to the constituents of cluster 1, which 385 revealed inverse expression patterns between liver and intestine. In this case, the 386 expression values in the intestine increased and conversely decreased in the liver as the 387 salmon developed including genes papdc1a, cdipt, pcy2 an cept1 (Fig. 6C) . Cluster 5 in Figure 3 grouped a set of genes in which greater differences were observed 390 between fry and parr intestine, whereas no variation was observed in liver (Fig. 7A) . Pemt,
Phylogenetic analysis of PtdSer synthase genes

391
involved in PtdEtn methylation to PtdCho, choline phosphotransferase (Chpt1) critical for phosphatase ppap2a and cardiolipin biosynthetic genes as crls1 and pgs1 were 394 significantly more expressed in parr intestine. and fry liver, but lower in the liver of parr (Fig. 7B) . in parr than in fry similar to the expression pattern described above for cluster 5 (Fig. 8 ). teleosts an alternative route to PtdSer formation, albeit yet to be confirmed functionally.
452
The expression of pss in Atlantic salmon suggested the intestine of early salmon fry might 453 not be capable of producing PtdSer from CDP-DAG until further developed, thus requiring in the intestine at both time points, whereas low expression of Psse2 in the intestine 456 suggested it might be more involved in the synthesis of PtdSer in the liver along with Pss. whereas sas1 is highly expressed in the liver, intestinal sas2 might limit methylation rate
559
as it showed lower expression in intestine of fry compared to parr. PtdOH between CDP-diacylglycerol (CDP-DAG) and diacylglycerol (DAG).
596
Phosphatidyltransferases utilise CDP-DAG or phospholipids and phosphotransferases from BioEdit, and identity/similarity was calculated based on a 60 % identity threshold.
612
Identical residues are shaded dark grey, and altered residues are shaded in light grey if 
